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(54) MANUFACTURE OF CERAMIC WIRING BOARD 

(57)Abstract 

PURPOSE: To provide a manufacturing method of a ceramic wiring board for forming a conductor layer by applying 
electroless copper plating wherein a conductor layer with stable and firm adhesion can be formed on a smooth 
ceramic substrate surface which is not roughened without requiring a special atmosphere such as a reducing 
atmosphere. 

CONSTITUTION: A ceramic wiring board is manufactured by forming a foundation layer containing bismuth and 
copper on the surface of a ceramic substrate, thermally treating it at 600 to 1 100° C in an oxidative atmosphere, 
immersing it in a reducing solution for reduction treatment and applying electroless copper plating to it 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process of the ceramic patchboard which forms the substrate layer containing a bismuth and copper 
in the front face to a ceramic substrate, then heat-treats at 600-1100 degrees C in an oxidizing atmosphere, is 
immersed into a reducing solution next, carries out reduction processing, and is characterized by subsequently 
performing non-electrolytic copper plating. 

[Claim 2] The process of the ceramic patchboard according to claim 1 characterized by being the approach the 
approach of forming the substrate layer containing an aforementioned bismuth and copper coats and forms the 
ingredient containing both the metal component of a bismuth and copper in a ceramic substrate front face. 
[Claim 3] The process of the ceramic patchboard according to claim 1 characterized by being the approach the 
approach of forming the substrate layer containing an aforementioned bismuth and copper forms a copper content 
layer in a ceramic substrate front face, and then forms a bismuth content layer on this copper content layer. 
[Claim 4] The process of the ceramic patchboard according to claim 1 characterized by being the approach the 
approach of forming the substrate layer containing an aforementioned bismuth and copper forms a bismuth content 
layer in a ceramic substrate front face, and then forms a copper content layer on this bismuth content layer 
[Claim 5] The process of a ceramic patchboard given in either from claim 1 characterized by being the metal copper 
powder by which the copper component which forms the substrate layer containing a bismuth and copper was 
processed using the ethylenediamine system chelating agent to claim 4. 

[Claim 6] The process of a ceramic patchboard given in either from claim 1 characterized by being the metal copper 
powder with which the copper component which forms the substrate layer containing a bismuth and copper 
deposited from the nonelectrolytic plating liquid containing an ethylenediamine system chelating agent to claim 4. 



[Translation done.] 




http:/ / vmw4 Jpdl.ncipi.go jp/cgi-bm^ 2004/1 1 /08 



1// "N— V 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the process of the ceramic patchboard which performs especially 
non-electrolytic copper plating and forms a conductor layer about the process of the ceramic patchboard used as 
electronic parts. 
[0002] 

[Description of the Prior Art] When performing non-electrolytic copper plating to a ceramic substrate front face and 
forming a conductor layer in it conventionally, it is common to secure the adhesion force of a conductor layer and a 
ceramic substrate according to the so-called anchor effect by split-face-izing a ceramic substrate front face by 
approaches, such as a chemical etching method immersed in elevated-temperature solutions, such as fluoric acid, a 
phosphoric acid, and a sodium hydroxide, in a ceramic substrate. 

[0003] However, since splrtH_ce-izing a ceramic substrate front face has the problem of spoiling a RF property, 
development of the process of the ceramic patchboard which can form the conductor layer firmly stuck to the 
smooth ceramic substrate front face as much as possible is desired. Then, various researches are made about 
pretreatment of non-electrolytic copper plating, the substrate stratification, etc. as an approach of forming the 
conductor layer which was excellent in adhesion, without split-face-izing, for example, the proposal of JP,63- 
4336,B, JP,4-82043,B. JP,3-69191,B. etc. is made. 

[0004] The paste which contains at least one sort of components of the compound of Cu, Zn, Cd, Pb, or Bi in 
JP,63-4336,B is applied to a ceramic substrate. Then, it heat-treats in a non-oxidizing atmosphere at the 
temperature within the limits of 350-900 degrees C. The particle of at least one sort of metals of Cu, Zn, Cd, Pb, 
and Bi or an alloy is deposited. Then, permutation processing which permutes the front face of the above-mentioned 
metal or the metal of an alloy by either [ at least ] Pd or Pt in the solution containing one [ at least ] ion of Pd or Pt 
is performed. The manufacture approach of the ceramic electronic parts which furthermore form the metal 
electrode of nickel, cobalt or copper with nonelectrolytic plating is indicated. However, since it needs to be heat- 
treated in a non-oxidizing atmosphere in this case. Although there is a trouble that a manufacturing installation and 
a production process become complicated and it is further presumed because the adhesion of a substrate layer and 
a ceramic substrate is spoiled by permutation processing permuted by either [ at least ] Pd or Pt Maximum is also 
area (0.53kg/4mm2) extent of 2.75kg / 5phi, and. as for tensile strength, the example of JP.63-4336.B is asked for 
improvement in the further adhesion in recent years so that it may see. 

[0005] The approach of heat-treating at 900-1200 degrees C after metal thin film formation by the nonelectrolytic 
plating method on a ceramic front face to JP,4-82043,B, and making form a chemical bond between a ceramic and a 
metal thin film, etching chemically after that removing this metal thin film, and metalizing a ceramic front face by 
the nonelectrolytic plating method after that is indicated. However, in the case of this approach, there is a problem 
that it is difficult for the inclination for which it depends on the thickness of the metal thin film formed greatly to 
have that adhesion force, and to acquire the stable adhesion force. 

[0006] Moreover, the method of performing non-electrolytic copper plating to JP,3-69191,B at an alumina substrate, 
heat-treating in an oxidizing atmosphere at 300-900 degrees C subsequently, processing at 200-900 degrees C 
among a reducing atmosphere further, performing non-electrolytic copper plating subsequently, and performing 
electrolytic copper plating after an appropriate time is indicated. However, although it was presumed because the 
wettability of the front face of the metal membrane obtained becomes low since reduction processing was 
performed at 200-900 degrees C and an elevated temperature, the trouble that a manufacturing installation and a 
production process become complicated in order to perform processing in a reducing atmosphere in the case of this 
approach, and. there was a trouble that the adhesion force between the substrate layer which finished reduction 
processing, and the non-electrolytic copper plating film formed on it was inadequate. 
[0007] 

[Problem(s) to be Solved by the Invention] It is the process of the ceramic patchboard which this invention 
performs non-electrolytic copper plating in view of the above-mentioned situation, and forms a conductor layer, and 
is making into the technical problem to develop the process of the ceramic patchboard which can form a conductor 
layer with the stable firm adhesion force in a smooth ceramic substrate front face which does not need special 
ambient atmospheres, such as a reducing atmosphere, and has not performed roughening processing. 
[0008] 

[Means for Solving the Problem] The substrate layer containing a bismuth and copper is formed in the front face to 
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a ceramic substrate, and then it heat-treats at 600-1 100 degrees C in an oxidizing atmosphere, and next, it is 
immersed into a reducing solution, reduction processing is carried out, and the process of the ceramic patchboard of 
invention concerning claim 1 is characterized by subsequently performing non-electrolytic copper plating. 
[0009] The process of the ceramic patchboard of invention concerning claim 2 is characterized by being the 
approach the approach of forming the substrate layer containing a bismuth and copper coats and forms the 
ingredient containing both the metal component of a bismuth and copper in a ceramic substrate front face in the 
process of a ceramic patchboard according to claim 1 . 

[0010] The process of the ceramic patchboard of invention concerning claim 3 is characterized by being the 
approach the approach of forming the substrate layer containing a bismuth and copper forms a copper content layer 
in a ceramic substrate front face, and then forms a bismuth content layer on this copper content layer in the 
process of a ceramic patchboard according to claim 1 . 

[001 1] The process of the ceramic patchboard of invention concerning claim 4 is characterized by being the 
approach the approach of forming the substrate layer containing a bismuth and copper forms a bismuth content 
layer in a ceramic substrate front face, and then forms a copper content layer on this bismuth content layer in the 
process of a ceramic patchboard according to claim 1. <BR> [0012] The process of the ceramic patchboard of 
invention concerning claim 5 is characterized by being the metal copper powder with which the copper component 
which forms the substrate layer containing a bismuth and copper was processed in the process of the ceramic 
patchboard of a publication by either from claim 1 to claim 4 using the ethylenediamine system chelating agent 
[0013] The process of the ceramic patchboard of invention concerning claim 6 is characterized by being the metal 
copper powder with which the copper component which forms the substrate layer containing a bismuth and copper 
deposited from the nonelectrolytic plating liquid containing an ethylenediamine system chelating agent in the 
process of a ceramic patchboard given in either from claim 1 to claim 4. 

[0014] Hereafter, this invention is explained to a detail. As the quality of the material of the ceramic substrate used 
by this invention, there is a ceramic of carbide systems, such as a ceramic of nrtride systems, such as a ceramic of 
oxide systems, such as an alumina, a zirconia, cordierite, and barium titanate, and alumimium nrtride, silicon nitride, 
and silicon carbide, etc., and there is especially no limitation, for example. 

[001 5] Although the substrate layer containing a bismuth and copper is formed in the front face of the above- 
mentioned ceramic substrate, and the following three kinds can be illustrated as this formation approach, if it is the 
approach of forming the substrate layer containing a bismuth and copper, there will be especially no limitation. 
** For example, the approach of forming the layer in which is coated with the ingredient containing both the metal 
component of bismuths, such as a mixed resinate paste which mixed the bismuth resinate paste and the copper 
resinate paste, anjd copper, and a bismuth and copper are intermingled at a single process. 

** How to form the substrate layer which contains a bismuth and copper by forming a copper content layer and 
then forming a bismuth content layer on a copper content layer. 

** How to form the substrate layer which contains a bismuth and copper by forming a bismuth content layer and 
then forming a copper content layer on a bismuth content layer. 

[0016] and the means forming of the layer to which a bismuth and copper are intermingled in the copper content 
layer for forming the substrate layer containing a bismuth and copper, and a bismuth content layer list being 
related — especially — limitation — there is nothing — for example, a nonelectrolytic plating method, a spatter, 
metal mull technique, and organic metal resinate (or the paste) — it can form by law etc. ** and like the approach 
of **, a copper content layer forms only in the part used as a circuit pattern, and when forming the bismuth content 
layer all over the ceramic substrate and heat treatment and reduction processing are performed one by one at a 
back process, in the case of the approach of forming independently a copper content layer and a bismuth content 
layer, a bisumuth-oxide simple substance (a part — a metal bismuth exists) is formed in parts other than the circuit 
pattern section. On this bisumuth-oxide simple substance, non-electrolytic copper plating cannot deposit and the 
part in which, as for the bisumuth-oxide simple substance, only the bismuth content layer is formed in the function 
of plating resist of non-electrolytic copper plating of the acid since quick etching is possible can be achieved. 
[001 7] Moreover, there is especially no limitation also about the thickness of the layer in which the copper content 
layer, the bismuth content layer, the bismuth, and copper for forming the substrate layer containing a bismuth and 
copper are intermingled. However, when forming a copper content layer on the surface of a ceramic substrate like 
above ** and then forming a bismuth content layer on a copper content layer, it is desirable that it is in the range 
whose thickness of a copper content layer is 0.05-3.0 micrometers, in order to have the adhesion force by which 
the conductor layer finally obtained was stabilized. 

[0018] Moreover, when using a bismuth resinate paste, as for the content of the bismuth under bismuth resinate 
paste, it is desirable that it is 10 % of the weight or more. When the content of a bismuth is less than 10 % of the 
weight, since the adhesion force over the ceramic substrate of the conductor layer finally obtained declines, it is not 
desirable. 

[0019] In this invention, after forming the substrate layer containing a bismuth and copper in a ceramic substrate 
front face, it heat-treats and a bismuth and copper are oxidized. According to this heat treatment process, when 
the bisumuth oxide is spread, a copper oxide generates in the front face of the substrate layer containing a bismuth 
and copper. It is important to perform this heat treatment at the temperature of 600-1 100 degrees C in the 
oxidizing atmosphere of the atmospheric-air middle class. At the temperature of less than 600 degrees C The 
adhesion force over the ceramic substrate front face where the conductor layer finally obtained is smooth becomes 
inadequate. Moreover, at the temperature exceeding 1100 degrees C, copper thermal diffusion becomes remarkable, 
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and since the copper component which acts as a catalyst of non-electrolytic copper plating in the following non- 
electrolytic copper plating process does not remain on the maximum front face of a ceramic substrate, the adhesion 
force becomes too inadequate. 

[0020] In this invention, the ceramic substrate which finished the above-mentioned heat treatment is immersed into 
a reducing solution, and reduction processing is performed, ft is returned and the oxide of the copper which exists in 
the front face of the substrate layer containing a bismuth and copper according to this process serves as metal 
copper. This metal copper serves as a catalyst nucleus in a next non-electrolytic copper plating process, and the 
non-electrolytic copper plating of it for which it asks is attained That what is necessary is just what returns a 
copper oxide about a reducing solution, although there is especially no limitation, boron hydride hypophosphrte 
liquid, dimethylamine borane liquid, etc. can be used, for example. About the temperature of a reducing solution, 
although there is especially no limitation, it is desirable for shortening the time amount of reduction processing to 
carry out at temperature higher than a room temperature. 

[0021] Subsequently, non-electrolytic copper plating is performed to the ceramic substrate which finished the 
above-mentioned reduction processing, and a conductor layer is formed. In addition, a metal layer is further formed 
on it by approaches, such as electroplating, and you may make it form a conductor layer if needed. And there is 
especially no limitation about the approach of this non-electrolytic copper plating. 

[0022] Furthermore, the adhesion force of the conductor layer finally obtained as it is the metal copper powder 
which deposited from the nonelectrolytic plating liquid containing the metal copper powder by which the copper 
component which forms the substrate layer containing an aforementioned bismuth and copper in this invention was 
processed using the ethyl enediamine system chelating agent, or an ethyienediamine system chelating agent rises 
further and is desirable. Although the ethyienediamine system chelating agent as used in the field of this invention 
has pointed out the chemical of the ethyienediamine system which can form a copper chelate compound and it does 
not limit especially as an ethyienediamine system chelating agent, ethyienediamine system chelate compounds, such 
as ethyienediamine system chelating reagents, such as ethylenediaminetetraacetic acid (it omits Following EDTA) 
and ethyienediamine 2 acetic acid, and disodium ethylenediaminetetraacetate, can be illustrated. And especially as 
an approach of processing using an ethyienediamine system chelating agent, although it does not limit, approaches, 
such as immersion, spreading, and spraying, can be illustrated, for example. 
[0023] 

[Function] In the process of the ceramic patchboard concerning this invention, although the substrate layer 
containing a bismuth and copper is formed in a ceramic substrate front face and then being heat-treated at 600- 
1 100 degrees C in an oxidizing quality ambient atmosphere, the oxide of the bisumuth oxide and copper is formed of 
this heat treatment The wettability of bisumuth oxide to a ceramic substrate is good, and it is spread and acts as 
an adherence agent to a ceramic substrate. Moreover, since the oxide of the bisumuth oxide and copper forms a 
compound, adhesion of these comrades will become firm. Furthermore, since the diffusion rate by the side of the 
ceramic substrate of the bisumuth oxide is quick compared with copper oxide, even if it forms the layer containing a 
bismuth and copper by which approach of above a copper oxide layer will appear in the front face of the 

substrate layer containing the bismuth and copper after heat treatment. 

[0024] In this invention, it is immersed after heat treatment and into a reducing solution, and reduction processing is 
carried out, and since it has the composition of subsequently performing non-electrolytic copper plating, the oxide 
layer of the copper which appears in the front face of a substrate layer after heat treatment changes to metal 
copper by reduction processing. This metal copper acts as a plating catalyst in the non-electrolytic copper plating 
of the following process. Moreover, that the diffusion rate of the bisumuth oxide is quick compared with a copper 
oxide carries out the operation to which thickness dispersion of a substrate layer mitigates the degree which 
influences the adhesion force, and the stable adhesion force comes to be acquired. 

[0025] And since, as for the part in which a bismuth content layer is formed in all over a ceramic substrate, and only 
the bismuth content layer is formed if a copper content layer is formed only in the part used as a circuit pattern, 
non-electrolytic copper plating does not deposit like the approach of above ** and ** in forming independently a 
copper content layer and a bismuth content layer, the function of plating resist of non-electrolytic copper plating 
can be achieved. 

[0026] That furthermore, it is the metal copper powder which deposited from the nonelectrolytic plating liquid 
containing the metal copper powder by which the copper component which forms the substrate layer containing a 
bismuth and copper in this invention was processed using the ethyienediamine system chelating agent or an 
ethyienediamine system chelating agent Since a copper chelate compound is formed in the front face of metal 
copper powder, the oxide of the copper when heat-treating at 600-1100 degrees C among an oxidizing atmosphere 
cannot become easily in perfect CuO, consequently a copper oxide layer becomes changeable certainly by the next 
reduction processing at metal copper. Therefore, the metal copper obtained by reduction processing can act 
certainly as a plating catalyst in the non-electrolytic copper plating of the following process, and can consider firm 
association as the copper film formed, and can perform improvement in the adhesion force of a conductor layer. 
[0027] 

[Example] Below, the concrete example and the example of a comparison of this invention are shown. 

[0028] (1) The example which formed the substrate layer by coating using the ingredient containing both the metal 

component of a bismuth (it omits Following Bi) and copper (an example 1 - example 5) 

On various kinds of ceramic substrate front faces which omit surface roughening processing and which are shown in 
Table 1 the Bi resinate paste (product [ made from N I KEMUKYATTO ], #8365. 20% of Bi content) 2 weight section, 
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and a copper resinate paste (the product made from N I KEMUKYATTO — ) # B and the mixed resinate paste which 
mixed 8 6% weight sections of 29~Cu content were printed, the circuit pattern was formed, subsequently, 1 25 
degrees C and desiccation for 10 minutes were performed, and the substrate layer in which Bi and copper are 
intermingled was formed Then, this substrate was heat-treated in atmospheric air for 850 degrees C and 1 hour, 
subsequently to a 80-degree C sodium-borohydride water solution (pH12.5), it was immersed for 5 minutes, and 
reduction processing was performed. 

[0029] Non-electrolytic copper plating was performed, on the aforementioned circuit pattern, the copper-plating film 
whose thickness is 10 micrometers was thickness-attached to the substrate which finished reduction processing, 
was made it, the conductor layer was formed, and the ceramic patchboard was obtained. The adhesion force of the 
ceramic substrate and conductor layer in the obtained ceramic patchboard was measured. Measurement of the 
adhesion force of this conductor layer was performed using the test piece which joined the tinning copper wire 4 of 
0.7mmphi to the conductor layer 2 of 2mm angle formed on the ceramic substrate 1 with solder 3, as shown in 
drawing 1 . In addition, the arrow head in drawing 1 shows the **** direction of a tension test The measurement 
result of the acquired adhesion force is shown in Table 1 . The result of Table 1 shows that the good adhesion force 
is acquired in the example 1 - the example 5. 
[0030] 
[Table 1] 

mi 





mm 


(kg^mD 2 ) 




9 %%T)\>1± 
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nmw 4 
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[0031] (2) The example which formed the copper content layer, then formed Bi content layer on the copper content 
layer, and formed the substrate layer (an example 6 - example 1 5) 

After carrying out nucleus attachment which omits surface roughening processing and which has Pd component on 
various kinds of ceramic substrate front faces shown in Table 2, the copper content layer (metal copper film) of the 
thickness which performs non-electrolytic copper plating and is shown in Table 2 was formed all over the ceramic 
substrate front face. Subsequently, it was processed by the etching method so that it might remain only in the part 
from which this copper content layer serves as a circuit pattern, and patterning of a copper content layer was 
performed. Then, Bi resinate paste (the product made from N I KEMUKYATTO, #8365. 20% of Bi content) was 
applied with screen printing all over the substrate, desiccation processing for 10 minutes was performed at 125 
degrees C. and Bi content layer was formed. In this way, the substrate layer containing Bi and copper was formed in 
the circuit pattern section, and the substrate with which only Bi content layer (Cu does not contain) was formed 
was obtained into parts other than the circuit pattern section. 

[0032] Then, the above-mentioned substrate was heat-treated in atmospheric air for 850 degrees C and 1 hour, 
subsequently to a 80-degree C sodium-borohydride water solution (pH12.5) f it was immersed for 5 minutes, and 
reduction processing was performed Non-electrolytic copper plating was performed to the substrate which finished 
reduction processing, and on the aforementioned circuit pattern, thickness thickness-attached the copper-plating 
film which is 10 micrometers, carried out it, and formed the conductor layer. In addition, since parts other than the 
circuit pattern section were covered with the simple substance of the oxidation Bi generated by heat treatment 
(Oxidation Bi is not returned in said reduction processing), the deposit of the non-electrolytic copper plating to the 
part was not accepted, but it was checked that the part in which only Bi content layer was formed achieves the 
function of plating resist of non-electrolytic copper plating. 

[0033] Subsequently, quick etching of the simple substance layer of the oxidization Bi currently formed in parts 
other than the circuit pattern section was carried out with the acid solution, and the ceramic patchboard was 
obtained. The adhesion force of the conductor layer in the obtained ceramic patchboard is measured by the same 
approach as the case of the aforementioned example 1 - an example 5, and the obtained measurement result is 
shown in Table 2. The result of Table 2 shows that the good adhesion force is acquired in the example 6 - the 
example 15. 
[0034] 
[Table 2] 
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[0035] (3) The example which formed Bi content layer, formed the copper content layer and formed the substrate 
layer on Bi content layer next (an example 16 - example 25) 

After [ which screen-stencils Bi resinate paste (the product made from N I KEMUKYATTO, #8365, 20% of Bi 
content), and dries about various kinds of ceramic substrates which omit surface roughening processing, and which 
are shown in Table 3 or has Pd component on the front face of a SERAMI@KKU substrate ] carrying out nucleus 
attachment, non-electrolyzed Bi plating was performed and Bi content layer was formed all over the ceramic 
substrate front face. In addition, the method of forming Bi content layer for every example was carried out as shown 
in Table 3. 

[0036] Subsequently, the copper resinate paste (the product made from N I KEMUKYATTO, #29-B, 6% of Cu 
content) was used, the copper content layer was formed only in the part used as a circuit pattern, it printed and 
dried and the substrate with which Bi content layer (copper is not contained) was formed was obtained [ the 
substrate layer containing Bi and copper is formed in the circuit pattern section and ] into the non-circuit pattern 
part. 

[0037] Then, the above-mentioned substrate was heat-treated in atmospheric air for 850 degrees C and 1 hour, 
subsequently to a 80-degree C sodium-borohydride water solution (pH12.5), it was immersed for 5 minutes, and 
reduction processing was performed. Non-electrolytic copper plating was performed to the substrate which finished 
reduction processing, and on the aforementioned circuit pattern, thickness thickness-attached the copper-plating 
film which is 10 micrometers, carried out it, and formed the conductor layer. In addition, since parts other than the 
circuit pattern section were covered with the simple substance of the oxidation Bi generated by heat treatment 
(Oxidation Bi is not returned in said reduction processing), the deposit of the non-electrolytic copper plating to the 
part was not accepted, but it was checked that the part in which only Bi content layer was formed achieves the 
function of plating resist of non-electrolytic copper plating. 

[0038] Subsequently, quick etching of the simple substance layer of the oxidization Bi currently formed in parts 
other than the circuit pattern section was carried out with the acid solution, and the ceramic patchboard was 
obtained. The adhesion force of the conductor layer in the obtained ceramic patchboard is measured by the same 
approach as the case of the aforementioned example 1 - an example 5, and the obtained measurement result is 
shown in Table 3. The result of Table 3 shows that the good adhesion force is acquired in the example 1 6 - the 
example 25. 
[0039] 
[Table 3] 
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[0040] (4) The example which changed Bi content in Bi resinate in the manufacture conditions of the 
aforementioned example 7 (examples 26-29) 

By adjusting the addition of the resin for viscosity control in Bi resinate, the ceramic patchboard was obtained like 
the aforementioned example 7 (Bi content in used Bi resinate is 20%) except having used Bi resinate made into the 
amount which shows Bi content in Bi resinate in Table 4. The adhesion force of the conductor layer in the obtained 
ceramic patchboard is measured by the same approach as the case of the aforementioned example 1 - an example 
5, and the obtained measurement result is shown in Table 4 also including the value of an example 7. The result of 
Table 4 shows that the better adhesion force will be acquired if Bi content in Bi resinate is 10% or more. 
[0041] 
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[0042] (5) The example and the example of a comparison (the example 30 - the example 33, and the example 1 of a 
comparison - the example 3 of a comparison) which changed the heat treatment temperature and heat treatment 
time amount in the manufacture conditions of the aforementioned example 16 

Except having made it the conditions which show the heat treatment temperature and heat treatment time amount 
which are heat-treated in atmospheric air in Table 5, the ceramic patchboard was obtained like the aforementioned 
example 16 (heat treatment temperature of 850 degrees C). The adhesion force of the conductor layer in the 
obtained ceramic patchboard is measured by the same approach as the case of the aforementioned example 1 
example 5, and the obtained measurement result is shown in Table 5 also including the value of an example 16. 
[0043] The result of Table 5 shows that the good adhesion force will be acquired if heat treatment temperature is 
the range which is 600-1100 degrees C. In addition, the thing which set up in this invention and for which suitable 
heat treatment time amount is set up for every heat treatment temperature is desirable. 
[0044] 
[Table 5] 
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[0045] (6) The example which used the metal copper powder processed using an ethyl enediamine system chelating 
agent as a copper component which forms the substrate layer containing Bi and copper (an example 34, example 35) 

In the example 34, the metal copper powder processed using the ethylenediamine system chelating agent was 
produced by preparing the alkaline saturated water solution of disodium ethylene diaminetetraacetate (it abbreviates 
to EDTA and 2Na), being immersed in this EDTA and 2Na solution, filtering and drying metal copper powder with a 
mean particle diameter of 1 micrometer after stirring. Subsequently, this processed metal copper powder 1.05 
weight section and the Bi resinate paste (product [ made from N I KEMUKYATTO ]. #8365, 20% of Bi content) 2 
weight section were mixed, and the mixed paste was produced. And it replaced with the mixed resinate paste in an 
example 1 , and the ceramic patchboard was obtained like the example 1 except having used this mixed paste. The 
adhesion force of the conductor layer in the obtained ceramic patchboard is measured by the same approach as the 
case of the aforementioned example 1 - an example 5, and the obtained measurement result is shown in Table 6 
also including the value of an example 1 . 

[0046] In the example 35, added the sodium borohydride in the non-electrolytic copper plating liquid containing 
EDTA, non-electrolytic copper plating liquid was made to disassemble into it, and metal copper powder was 
deposited. Subsequently, the metal copper powder 1.05 weight section and the Bi resinate paste (product [ made 
from N I KEMUKYATTO ], #8365, 20% of Bi content) 2 weight section which were obtained were mixed, and the 
mixed paste was produced. And it replaced with the mixed resinate paste in an example 1, and the ceramic 
patchboard was obtained like the example 1 except having used this mixed paste. The adhesion force of the 
conductor layer in the obtained ceramic patchboard is measured by the same approach as the case of the 
aforementioned example 1 - an example 5, and the obtained measurement result is shown in Table 6. 
[0047] The result of Table 6 shows that the still better adhesion force is acquired in the example 34 and the 
example 35 compared with an example 1. 
[0048] 
[Table 6] 
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[0049] 

[Effect of the Invention] In the process of the ceramic patchboard concerning invention of claim 1 and claim 2 Since 
it has the composition of forming the substrate layer containing Bi and Cu in a ceramic substrate front face, then 
heat-treating at 600-1100 degrees C in an oxidizing atmosphere, it being immersed into a reducing solution next, 
carrying out reduction processing, and subsequently performing non-electrolytic copper plating The conductor layer 
which has the stable firm adhesion force in a smooth ceramic substrate front face can be formed without needing 
special ambient atmospheres, such as a reducing atmosphere. _,..,«• «.u .* 

[0050] In the process of the ceramic patchboard concerning invention of claim 3 and claim 4. since the part which 
formed only Bi content layer which plays the role of plating resist since the copper content layer and B. content 
layer were formed independently can be prepared, in addition to the above-mentioned effectiveness, the 
effectiveness that the degree of freedom of process planning increases is also attained 

[0051] Since it is the metal copper powder which deposited from the nonelectrolytic plating liquid containing the 
metal copper powder by which the copper component which forms a substrate layer was processed us.ng the 
ethylenediamine system chelating agent, or an ethylenediamine system chelating agent according to the process ot 
the ceramic patchboard concerning invention of claim 5 and claim 6. in addition to the above-mentioned 
effectiveness, a conductor layer with the still firmer adhesion force can be formed. 
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